Phosphorylation of α-synuclein upregulates tyrosine hydroxylase activity in MN9D cells.
Hyperphosphorylated α-synuclein is considered an important event in the pathogenesis of Parkinson's disease but its function remains elusive. In this study we provide evidence that tyrosine hydroxylase (TH) expression was unaffected by overexpression of wild-type and phospho-mimic mutant α-synuclein (S129D) in dopaminergic MN9D cells. However, α-synuclein overexpression evidently inhibited TH phosphorylation at Ser40 and dopamine synthesis, while α-synuclein (S129D) mutant enhanced TH phosphorylation and dopamine synthesis. This phospho-mimic mutant prevented wild-type α-synuclein cytotoxicity to MN9D cells, which might be due to aggregation of mutant α-synuclein in the cytoplasm and nuclei. These results demonstrated that phosphorylation at Ser129 was involved in the regulation of TH activity, as well as in eliminating the neurotoxicity of wild-type α-synuclein overexpression in MN9D cells.